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It is not necessary to use the same materials in the model as in the prototype
as long as the relative permeability at all places is the same. The effective size 2
of the finest material used in a sand model should not be less than 0.7 mm to
avoid distortion by capillarity and the coarsest should be tested to see if it
follows Darcy's law.

Flow through thin plates, so close together that Darcy's law applies, have
also been used for model tests. (See Ref. 11, Art. 40.) The lines of percolation
can be indicated by inserting dye.

For methods of testing the permeability of the foundation see Art. 22 and
other articles in Chapter 16.

Frequently the permeability of sedimentary soil is considerably greater (5 to
15 times) in the horizontal than in the vertical direction. This makes quite a
difference in the flow net and makes more danger of piping. The condition
cannot be simulated directly in any model yet devised. However, the test can
be made by making all horizontal dimensions of the model a percentage, p, of
the corresponding vertical dimensions, where p is equal to z

where Kv = the coefficient of permeability in the vertical direction, i.e., the
rate of discharge through unit area under a friction gradient of unity, and Kh
= the corresponding coefficient in the horizontal direction.

After the test is made and plotted, the horizontal dimensions of the model
and the flow net are divided by the percentage, p, to obtain the conditions in
the prototype.

The flow net should be determined for all important dams where a tight
cutoff to impervious material is not possible.

The "shortest path of percolation" is the shortest line of percolation as
shown by the flow net. Bligh's and Lane's "line of creep," discussed more
thoroughly in Art. 18, is the line of contact of the base of the dam and cutoffs
with the foundation. Should the line of creep be materially more pervious
than the rest of the foundation, the flow net for a homogeneous foundation
would not apply, since the percolation would tend to follow the line of creep.
The term, "path of percolation," will be used in a general sense, since those
features which tend to influence the path will apply both to homogeneous
foundations and to the line-of-creep theory.

Other things being equal, a long path of percolation reduces seepage and the
possibility of piping. The effect of the length of the path of percolation on
uplift will be explained in Art. 17.

The desired length of the path of percolation can be obtained by an up-
stream apron, a downstream apron, one or more cutoffs, or a combination of
all these, as explained more in detail later. Many types and combinations

4 That size of which 90 per cent is greater and 10 per cent smaller,
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